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there are wire lines along the railroad line* . Tests conducted along &
section of the Moscow-Ryazan' Railroad Syséem confirmed this effect and
showed that the range of transmission should be greater along railroad
lines than under usual conditions. '

Thus, there are different methods of solving the technical problems
involved in radio communication with moving trainss

1. Pure radio communication, in which the energy of the radio waves
is propagated from the transmitting to the receiving antemna through free
space without any auxiliary links

2. Inductive radio communication, in which the electromagnetic energy
is propagated from the transmithing to the receiving antenna through unique
ducts consisting of the wires of overhead lines; through electromagnetic
induction, part of the energy is trausmitted from the bundle of wires to
the antenna of the moving station, apd likewise lo the reverse direction.

The second method gives greater range than the first. Over short
distances, e.g., within a railroad awitching yard, it is efficlent to
use pure radio communication; over greater distances, however, for example,
in estdblishing communication with train engineers on & rum, inductive radio
communication is preferable.

In 1947-1948, a section of the Yaroslavl' Railroad System was equipped
for radio communication between locomotive engineers, dispatchers, and
station attendants. Signal engineers of the Omsk Railroad System, where
train radio communication had already been used extensively, took the

initiative.

In the railroad stations of the section, there are control panels and
radio transmitters which are linked with the control board of the dispatcher.
Through a selector unit, and using his regular dispatching lines, the dis-
patcher can comnect himself to any of the radio stations along the railroad
line to which the desired train may be nearest at a given moment. In the
reverse direction, i.e., from the locomotive to the stationary terminal,
communication is established betwean the engineer and the station attendant.
The tests showed that this type of communication is the most desireble from

' the standpoint of railroad operations.

The use of radio communication in railroead transportation in recent /
years gives evidence of the great efficiency of this new field of engineering. I

Among the advantages gained by the use of radio communication is the
great help it affords in securing moverent on schedule, making fuller use
of locomotives, improvement of their operation, and incresase in traffic
safety. Furthermore, by improving operational control of train movements,
radio communication brings considerable savings.

In the use of radio communication for tremsportation, the need arose
for generalization of experience and development of theoretical principles.
Recently, & group of workers of the Radio Engineering Chair, Leningrad o
Electrical Engineering Institute for Signal and Communications Eugineers
of the Ministry of Transportation, has studied inductive radio communicatlon,
1te characteristics, and its practical problems. The peculiarities of
propagation of electromegnetic energy aiong & cluster of wires was examined
for different frequencies, and practical radio communication at different

: vave lsngths and distances between locomotive and railroad station trauns-
mittéers was investigated. These studies reveal the mechenism of inductive
radio communication im broad outline as follows: ’
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The antenna o the staticnary transmitter ‘¢ coupled inductively or
capacitively to the wires of the communication line following the railroad.
The electromagnetic energy propagated along this bundle of wires induces an
emf in the adjacent wires and 1o the rails. The antenna of the locomotive

radio station 15 exposed Yo these induced flelds. The emf induced in the

anteuna is fed to the racelver of the loromotive radilo staticd,

Tn the reverse direction., communication 1s accomplished in the following
manner: From the tramsmittar of the locomotive station the energy travels to
the: santeona and induces an emf in the hundle of wires and in the rails. The
electromagnetic energy propagat=d along the wire transmission lines reaches
the reseiving antenna of the staricnary radio installation and through
jnduction produces an emf in the input section of the recelver

Research dig-loged that nct avery typs of wire bundles makes a good
duct for channeling high frequeuzy ensrgy. Mozt suitable are lines which
contain wires made of nonferrous mstais (brouzs, vimetal). The effective
range of inductive communication alomg stael wires 18 considerably shorter
since such lines have greater attenaatlon  The rapge of lnductive com-
munication also depends on the frequency used. Thus, for example, the
attenuation is approximately half ss great for a wave Iength of approximately
2,000 m than for a iave lengtlt of abourt 100 m.  The fscisive factor seems to
be the conditicns governing the tran:fer of ensrgy from the wires to the
locomobive antenna, and conversaly Thi+ condiiion determines the maximum
permisgible diatance betwvesn antenna ard 1ine. The higher the frequency,

the greater this distance cao b=

In the future, a quantitative increase in radio facilities io transport -
ation can he expected, along witb further usesof radio communication. In
the near future, i% may be possible o use induciive radio communication
in establishing connecticn betwsen traiaes and the city telephone networks.
This wouid make it possible for a passengev oun 2 moving train to carry on a
telephone cowversation with sdbscribsys of localities having telephone

facilities




